CHAPTER VIII

THE APPLICATION OF HYPERBOLIC FUNCTIONS TO
WIRE TELEPHONY

HYPERBOLIC functions find a wide field of .usefulness in the
problems of telephone engineering. This is for the reason that
telephone circuits are long, and subtend relatively large hyper-
bolic angles. Consequently, the equivalent T or II of such a
circuit is markedly different from the nominal T or 77, so
different, in some cases, as occasionally to astonish the com-
puter, who would be likely to discredit the results of some
calculations, were it not that no discrepancy has yet been
detected between hyperbolic theory and actual measurements
on telephone circuits; although there is still a very large
unexplored territory in both the theory and the measurement
of wire telephony.

According to the present theory, a simple telephone circuit
consists of a pair of uniform wires, with a generating apparatus
at one end, and a receiving apparatus at the other. The
transmitter diaphragm at the sending end is thrown into com-
plex vibrations, by the air vibrations incident upon it, as excited
by the vocal organs of the speaker. The vocal tones are known
to be very varied and complex. They vary in pitch range from
about 100 to 10,000 cycles per second, or higher, the ordinary
range of acoustic sensibility to pitch being between about
16 and 20,000 cycles per second. It seems that the tele-
phone diaphragm, when executing forced vibrations, in obedience
to incident vocal vibrations, responds much more powerfully to
some frequencies than to others; so that the resultant vibration
of the diaphragm differs considerably, in detail, from the result-
ant vibration of the air near the diaphragm. Moreover, a simple
harmonic pressure delivered by the transmitter diaphragm to

112ery short mechanical length may be found
